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AMENDMENTS TO CLAIMS 

1 . (Currently Amended) A direct-current converter comprising: 

a first serial circuit which is connected to both ends of a direct-cmrent power supply 
and in which a primary winding of a transformer and a main switch are serially connected to 
each other; 

a second serial circuit which is connected to both ends of the main switch or both 
ends of the primary winding of the transformer and in which an auxiliary switch and a 
capacitor are serially connected to each other; 

a rectifying/smoothing circuit configured to rectify and smooth a voltage generated in 
a secondary winding of the transformer by energy supplied from the primary winding of the 
transformer when the main switch is turned on, the voltage being rectified and smoothed 
using a rectifying device and a smoothing device; and 

a control circuit configured to turn on/off the main switch and the auxiliary switch 
alternately using a signal with predetermined switching frequency, the control circuit having 
error voltage generation means configured to generate an error voltage signal based upon an 
eiror between an output voltage from the smoothing device and a reference voltage and 
having frequency control means configured to generate a frequency control signal which 
reduces the switching frequency in accordance with a value of the error voltage signal when 
a value of the error voltage signal generated by the error voltage generation means reaches a 
first threshold indicative of light load condition, wh e rein 

th e control circuit reduces thoswitching fr e quency during l i ght load, 

US2000 9740147 I 

PAGE 7115 « RCVD AT 2/1612007 3:54:25 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-5I2 • DNIS:2738300 " CSID:+40481561 18 * DURATION (mm-ss):03-24 



Feb-16-07 16:59 From-KIL PATRICK STOCKTON LLP +4048156118 T-389 P. 08/15 F-571 

Serial No. 10/551,766 

Amendment to Office Acrion dated October 17, 2006 
Page 4 

2. (Original) The direct-current converter according to claim 1, wherein the control 
circuit includes: 

bottom detection means configured to detect a minimum voltage of the main switch 
after the auxiliary switch is turned off; and 

control signal generation means configured to generate a control signal which turns 
on the main switch at time of the minimum voltage of the main switch based upon an output 
of the bottom detection means. 

3. (Original) The direct-current converter according to claim 1, wherein the control 
circuit, during further light load, leads to a burst mode where the switching frequency is 
further reduced. 

4. (Original) The direct-current converter according to claim 2, wherein the control 
circuit, during further light load, leads to a burst mode where the switching frequency is 
further reduced. 

5. (Currently Amended) A-^fhe direct-current converter comprising: according to claim 
2 , wh e r e in 

a first serial circuit which is connected to' both ends of a direct-current power supply 
and in which a primary winding of a transformer and a main switch are serially connected to 
each other: 

a second serial circuit which is connected to both ends of the main switch or both 
ends of the primary winding of the transformer and in which an auxiliary switch and_a 
capacitor are serially connected to each other: 
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a rectifying/smoothing circuit c onfigured to rectify and smooth a voltage generated in 
a secondary winding of the trans former bv energy supplied from the primary winding of die 
transformer when the m ain switch is turned on, the voltage being rectified and smoothed 
using a rectifying device and a smoothing device: and 

a control circuit configured t o mm on/off the main switch and the auxiliary switch 
alternately using a signal with predetermine d switching frequency, the control circuit 
includesing; 

error voltage generation means configured to generate an error voltage signal based 
upon an error between an output voltage from the smoothing device and a reference voltage; 

frequency control means configured to generate a frequency control signal which 
reduces the switching frequency in accordance with a value of the error voltage signal when 
a value of the error voltage signal generated by the error voltage generation means reaches a 
first threshold indicative of light load :-aad 

pulse width control means configured to control a pulse width in accordance with the 
output voltage and generate a pulse signal which includes the switching frequency reduced xn 
accordance with the frequency control signal generated by the frequency control means iand 

bottom detection means configured to detect a minimum voltage of the main switch 
after the auxiliary switch is turned off; and 

control signal generation means configured to generate a control signal which turns 
the main switch on at a time of the minimum voltage of the main switch according to the 
pulse signal from the pulse width control means and the output from the bottom detection 
means, wherein 

the control circuit reduces the switching frequency during the light load. , whoroin 
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tfao control signa l g e n e ration means g e nerates tho control-signal based upon the puloo 
si gnal from the puk e width control moons and tho output from tho bottom detection moans, 

6. (Original) The direct-current convener according to claim 5, wherein the frequency 
control means leads to a burst mode where the switching frequency is further reduced when a 
value of the error voltage signal generated by the error voltage generation means reaches a 
second threshold smaller than the first threshold. 

7. (Currently Amended) The direct-current converter according to any on e of claim 1, 
further comprising: 

a reactor connected between the primary winding of the transformer and the main 
switch; and 

an auxiliary transformer which is serially connected to the transformer and causes a 
flux of energy, that is stored in the reactor when the main switch is turned on, towards the 
secondary winding side when the mains switch is turned off. 

8. (Currently Amended) The direct-current converter according to aoy-ene of claim 2, 
further comprising: 

a reactor connected between the primary winding of the transformer and the main 
switch; and 

an auxiliary transformer which is serially connected to the transformer and causes a 
flux of energy, that is stored in the reactor when the main switch is turned on, towards the 
secondary winding side when the mains switch is turned off. 
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9. (Currently Amended) The direct-current convener according to any ono of -clami 3, 
further comprising: 

a reactor connected between the primary winding of the transformer and the main 
switch; and 

an auxiliary transformer which is serially connected to the transformer and causes a 
flux of energy, that is stored in the reactor when the main switch is turned on, towards the 
secondary winding side when the mains switch is turned off 

10. (Currently Amended) The direct-current converter according to any ono of claim 4, 
further comprising: 

a reactor connected between the primary winding of die 5 transformer and the main 
switch; and 

an auxiliary n-ansformer which is serially connected to the transformer and causes a 
flux of energy, that is stored in the reactor when the main switch is turned on, towards the 
secondary winding side when the mains switch is turned off. 

11. (Currently Amended) The direct-current converter according to any ono of claim 5, 
further comprising: 

a reactor connected between the primary winding of the u*ansformer and the main 
switch; and 

an auxiliary transformer which is serially connected to the transformer and causes a 
flux of energy, that is stored in the reactor when the main switch is turned on 7 towards the 
secondary winding side when the mains switch is turned off 
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12. (Currently Amended) The direct-current convener according to any on o of -claim 6, 
further comprising: 

a reactor connected between the primary winding of the transformer and the mam 
switch; and 

an auxiliary transformer which is serially connected to the transformer and causes a 
flux of energy, that is stored in the reactor when the main switch is turned on, towards the 
secondary winding side when the mains switch is turned off. 

13. (Original) The direct-current converter according to claim 7, wherein the reactor 
includes a leakage inductor between a primary winding and a secondary winding that are 
wound around the transformer to be loosely coupled to each other, 

and the primary winding of the transformer and the second winding of the auxiliary 
transformer are wound around a core of the transformer to be closely coupled to each other. 



US2000 *>740!47 I 



PAGE 12/15 ' RCVD AT 2/16/2007 3:54:25 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/2 * DNIS:2738300 * CSID:*4048156118 * DURATION (mm-ss):03-24 



